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(54) Tension control system for web In form printing press 

(57) A tension control system for a web in a form 
printing press permits arbitrary setting of tension of web 
at respective zones between an impression cylinder and 
respective rollers. The system includes tension defec- 
tors located on the upstream side of an impression cyl- 
inder in the printing portion and upstream side of a 
tension roller in the processing portion, for detecting 
tension on the web, speed adjusting means provided at 
least in respective drive systems of the impression cyl- 
inder and the tension rofier adjacent to respective ten- 
sion detectors, for adjusting respective rotation speeds 
of the impression cylinder and the tension roller on the 
basis of output signals from controllers, to which 
detected signals of respective tension detectors are fed 
back and tension setting .devices associated with 
respective controllers. The controller compares the 
defected values from respective tension detectors with 
set values from the tension setting devices and outputs 
the output signals for controlling rotation speeds of the 
impression cylinder and the tension roller so that the 
compared value is reduced to zero. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention $ 

[0001 ] The present invention relates generally to a 
business form printing press which performs a 
sequence of operations of printing and processing, such 
as punching, perforating and so forth, More specif icaiiy, w 
the invention relates to a tension control system in a 
business form printing press, which maintains a tension 
on a printing web at an appropriate level for avoiding 
registration error upon printing or processing. 

15 

[0002] It is important for a business form printing press" 
to maintain tension between a plurality of roller nips in a 
web feeding portion, a printing portion, a processing 20 
portion and a folding portion at appropriate values (the 
same value, or gradually increased values) during oper- 
ation, and thus to avoid fluctuation of expansion of a 
web for achieving high precision in registration in print- 
ing and processing. £5 
[000$] However, in the conventional business form 
printing press, the following problems have been 
encountered. 

{1) It has not been possible to appropriately control 30 
relationship of tension by employing means for 
numerically setting thereof, or the like, in relation to 
variation of tension on the web between the roller 
nips due to thickness of the web rolled on a cylinder 
and a drawing ratio determined by a finishing diam- 35 
eter of the cylinder. The prior art mentioned herein- 
above is disclosed in Japanese Patent Examined 
Publication No. 4(1992} - 51456. 
{2) In the business form printing press, printing cyl- 
inders have to be changed every time with variation *o 
of longitudinal sizes. Therefore, it is difficult to 
appropriately maintain a drawing ratio of an impres- 
sion cylinder which is determined by a finishing 
diameter of the impression cylinder between the 
web feeding portion to the processing portion and 45 
thus to cause fluctuation of the drawing ratios 
between the nips, this results in variation of tension 
on the web per respective roller nips at every occa- 
sion of changing of the printing cylinder, 
(3) In case of printing using a dampening water, the so 
web is easily expanded. Therefore, unless the ten- 
sion acting on the web is lowered in comparison 
with that of the printing unit which does not use the 
dampening water, the longitudinal length of a 
printed area becomes shorter as dried. For this rea- 55 
son, the tension to act on the web has io be individ- 
ually adjusted per each printing unit. However, the 
conventional business form printing press does not 



permit such adjustment. 

{4} In the processing portion and the folding portion, 
feeding of web is performed by friction by locally 
exerted pressure of a tension roller and a rubber 
roller to easily cause slip by penetration of air 
between the web and tie roller during rotation. This 
is easily caused in a high speed range. Therefore, 
tension in tie high speed range becomes unstable 
to cause registration error relative to the printed 
area in processing or registration error between 
respective processing units, such as a punching 
unit, a transverse perforating unit and so forth. 
(5) In the processing portion ft is desired to lower 
tie tension acting on the web after transverse per- 
forating process, especially in the case where per- 
foration is large to be easily cut or perforation is 
formed in a thin web. However, the conventional 
' business form printing press does not permit 
adjustment of tension, individually. 

[0004] In such circumstances, it has been desired to 
permit adjustment of the tension to act on the web 
between rollers in the printing portion, the processing 
portion and the folding portion, individually. 

SUMMARY OF THE INVEjgQON 

[0005] Therefore, it is an object of the present inven- 
tion to provide a business form printing press, in which 
tension on a printing web can be adjusted at each of 
individual zones between rollers in a printing portion, a 
processing portion and so forth, 
[0006] According to the present invention, a tension 
control system for a web in a form printing press, includ- 
ing a printing portion and a processing portion, com- 
prises: 

tension detectors located on the upstream side of 
an impression cylinder in the printing portion and 
upstream side of a tension roller in the processing 
portion, for detecting tension on the web; 
speed adjusting means provided at least in respec- 
tive drive systems of the impression cylinder and 
the tension roller adjacent to respective tension 
detectors, for adjusting respective rotation speeds 
of the impression cylinder and the tension roller on 
the basis of output signals from controllers, to which 
detected signals of respective tension detectors are 
fed back; 

tension setting devices associated with respective 
controllers; and 

the controller comparing the detected values from 
respective tension detectors and set values from 
the tension setting devices and outputting the out- 
put signals for controlling rotation speeds of the 
impression cylinder and the tension roller for reduc- 
ing compared values to zero. 
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[0007] The rotation speeds of the impression cylinder 
in the printing portion and the tension rollers in the 
processing portion adjacent tension detectors respec- 
tively located on the upstream sides thereof, can be 
controlled finely by the output signals from the control- 5 
lers. The controller compares the sei vaiues set by the 
tension setting devices and the detected values of the 
tension fed back from respective tension detectors to 
output signals for adjusting rotation speeds of the 
impression cylinder and respective tension rollers for w 
adjusting differences of the set values and the detected 
values to zero- Thus, the tension on the web at respec- 
tive tension detectors can be adjusted to the values set 
at the tension setting devices. 

15 

BRIEF DESCRIPTION OF THE DRAWI N G S 

[0008J The present invention will be understood more 
fully from the detailed description given herebelow and 
■ from the accompanying drawings of the preferred 20 
embodiment of the present invention, which, however, 
should not be taken to be limitative to the invention, but 
are for explanation and understanding only. 
[0009] In the drawings: 

25 

Fig. 1 is a front elevation showing the preferred 
embodiment of a business form printing press 
according to the present inveniion; and 
Fig, 2 is an explanatory illustration showing the 
major part of the preferred embodiment of the bus*- 30 
ness form printing press according to the invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[001 0] The present invention will be discussed herein- 3$ 
after in detail in terms of the preferred embodiment of 
the present invention with reference to the accompany- 
ing drawings. In the following description, numerous 
specific details are set forth in order to provide a thor- 
ough understanding of the present invention, It will be 40 
obvious, however, to those skilled in the art that the 
present invention may be practiced without these spe- 
cific details/ In other instances, well-known structures 
are not shown in detail in order to avoid unnecessary 
obscure the present invention , 45 
[001 1 J Fig. 1 shows one of a three color business form 
printing press, to which the present invention is applica- 
ble. In Fig. 1 , the reference numeral 1 denotes a web 
feeding portion, 2 denotes a printing portion which is 
constituted of first, second and third printing units 2a, 2b so 
and 2c performing printing of first color, second color 
and third color, in sequential order, 3 denotes a 
processing portion constituted of a punching unit 3a and 
a transverse perforating unit 3b, 13 denotes a folding 
portion folding a web W in zigzag fashion, 13a denotes 55 
a folding unit to be employed in the folding portion 13. 
The reference numerals 4a, 4b and 4c denote impres- 
sion cylinders of respective printing units 2a, 2b and 2c. 



[0012] Between the printing unit 2a boated at the 
most upstream position of the printing portion 2 and a 
web feeding portion 1, a web feeding roller 5 is pro- 
vided. Also, between the printing unit 2c located at the 
most downstream position and the punching unit 3a of 
the processing portion 3, a first tension roller $a is pro- 
vided. On the other hand, on the downstream side of the 
transverse perforating unit 3b of the processing portion 
3, a second tension roller 6b is arranged, and on the 
upstream side of the folding unit 13a, a third tension 
roller 6c is arranged. 

[0013] On immediate upstream side positions of 
respective impression cylinders 4a, 4b and 4c of 
respective printing units 2a, 2b and 2c in the printing 
portion 2, and on immediate upstream side positions of 
respective first, second and third tension rollers 6a, 6b 
and 6c, tension detectors 7a, 7b, 7c. 7d, 7e and 7f are 
disposed for constantly detecting tensions Ta, Tb, Tc, 
Td, Te and Tf on the web W. As the tension detectors 
7a, 7b, 7c, 7d, 7e and 7f, fine displacement type tension 
detectors which are generally available in the market, 
can be employed, 

[0014] Fig. 2 shows a driving mechanism of the busi- 
ness form printing press shown in Fig. 1 . in Fig, 2, the 
reference numeral 8 denotes a main motor which is 
designed to be driven synchronously with respective 
driving portion o* the printing press via a driving line L 
The web feeder roller 5 is designed to be directly driven 
by the main motor 8. On the other hand, respective 
impression cylinders 4a, 4b and 4c of respective print- 
ing units 2a, 2b and 2c are driven by the main motor 8 
via differential gear units 10a, 10b and 10c which are 
controlled by DC servo motors 9a, 9b and 9c, respec- 
tively. 

[001 5] On the other hand, respective first, second and 
third tension rollers 6a, 6b and 6c are also driven by the 
main motor 8 via differential gear units 10d, 10e and 10f 
which are controlled by DC servo motors 9d, 9e and 9f. 
I! should be noted that while not illustrated in Fig. 2, 
respective units in respective processing portion 3 and 
the folding portion 13 are also driven through the driving 
line L 

[001 6] Respective DC servo motors 9a to 9f are con- 
trolled by signals from respective controllers 12a, 12b, 
12c, 12d, 12e and 12f via respective motor drivers 11a, 
11b, 11c, 11d, 11e and 111 Rotation speeds of respec- 
tive impression cylinders 4a to 4c and respective ten- 
sion rollers 6a to 6c (hereinafter referred to as 
respective controlled rotary body) are finely adjusted 
individually relative to a rotation speed of the web feed- 
ing roller 5 which is driven by the main motor directly, by 
the signals from the controllers 12a to 12f. 
[001 7] Among respective tensions Ta to Tf of the web 
W at respective immediate upstream positions of 
respective controlled rotary bodies, the tension Ta of the 
upstream side of the first impression cylinder 4a is built 
up by a difference of rotation speeds of the first impres- 
sion cylinder 4a and the web feeding roller 5 located on 
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the upstream side of the first impression cylinder 4a. 
The tensions Ta to Tf on the web W of the immediate 
upstream side of respective second impression cylinder 
4a and subsequent controlled rotary bodies are built up 
by differences of rotation speeds relative to the control* s 
led rotary bodies located at upstream side positions. 
Accordingly, by controlling rotation speeds of respective 
controlled rotary bodies relative to the rotation speed of 
the web feeding roller 5 to be a reference, respective 
tensions Ta to Tf can be controlled. Respective tensions w 
Ta to Tf are detected by the tension detectors 7a to 7f 
arranged on immediate upstream sides of the respec- 
tive controlled rotary bodies. The delected values are 
fed back to respective corresponding controllers 12a to 
12f. 15 
[001 8] In respective controllers 1 2a to 1 2f , tension set- 
ting devices 14a, 14b, 14c, 14d, 14e and 141 are pro* 
vided. Each of the tension setting device 14a to 14f are 
designed for numerically setting tension of the web W ■ 
on the upstream side of each corresponding controlled 20 
rotary bodies. Each of the controllers 12a to 12f com- 
pares the set value with the feedback value from corre- 
sponding one of the tension detectors 7a to 71 Then, 
each of the controllers 12a to 12f outputs a correction 
signal for fine adjustment of the rotation speed of the 25 
corresponding controlled rotary body to reduce the 
resultant value of comparison to zero. 
[0019] Namely, respective motor drivers 11a to 11f 
finely adjusts rotation speeds of corresponding DC 
servo motors 9a to 9f for adjusting tensions of the web 30 
W on the upstream side of respective controlled rotary 
bodies to the set values by increasing and decreasing 
the rotation speeds (peripheral speed) of respective 
controlled rotary bodies. 

[0020] Depending upon the set values of respective 35 
tension setting devices 1 4a to 1 4f and the feedback val- 
ues from respective tension detectors 7a to 7f t one 
example of the correction signals output from respective 
controllers 12a to 12f are shown as follow. 
[0021 ] For example, when a set value is set at 5 kg, if 40 
the feedback value is 2 kg, the set value and the feed- 
back value are compared with an arithmetic unit in the 
controller. The correction signal for increasing rotation 
speed of the controlled rotary body to a speed for 
increasing tension by 3 kg> is output from the controller. 4s 
Then, the correction by the correction signal is per- 
formed until the set value and the feedback value 
matches with each other. Subsequently, the controlled 
rotation body rotates at a constant speed, 
10022] As set forth above, among respective tensions 50 
Ta to Tf of the web W at immediate upstream side of 
respective controlled rotary bodies, the tension Ta of the 
upstream side of thelirst impression cylinder 4a is built 
up by a difference of rotation speeds of the first impres- 
sion cylinder 4a and the web feeding roller 5 located at 55 
the upstream side of the first impression cylinder 4a. 
The tensions Ta to Tf on the web W of the immediate 
upstream side of the respective second impression cyl- 



inder 4b and subsequent controlled rotary bodies are 
built up by differences of rotation speeds relative to the 
controlled rotary bodies located at upstream side posi- 
tions. Therefore, correction of respective tensions by 
increasing and decreasing the rotation speed of respec- 
tive controlled rotary bodies is performed in a sequential 
order from the upstream side controlled rotary bodies, 
[0023] With the construction set forth above, respec- 
tive controlled rotary bodies are rotated at rotation 
speeds such that generating tensions set by respective 
tension setting devices 14a to 14f are built up on the 
web W on the immediate upstream side of respective 
controlled rotary bodies. At this time, fluctuation of 
respective tensions 

Tal2^ttff 



are fed back to respective controllers 12a to 12f after 
detected by respective tension detectors 7a to 7f, On 
the basis of these, respective corrected signals are out- 
put from the controBers 12a to 12f. Although the present 
invention has been illustrated and described with 
respect to exemplary embodiment thereof, it should be 
understood by those skilled in the art that the foregoing 
and various other changes, omissions and additions 
may be made therein and thereto, without departing 
from the spirit and scope of the present invention. 
Therefore, the present invention should not be under- 
stood as limited to the specific embodiment set out 
above but to include all possible embodiments which 
can be embodied within a scope encompassed and 
equivalents thereof with respect to the feature set out in 
the appended claims. 

[0024] For instance, in the shown embodiment, there 
is illustrated an example, in which the tension detectors 
7a to 7f are provided on immediate upstream side of 
respective controlled rotary bodies and the tensions on 
the web W at respective upstream sides of the control- 
led rotary bodies can be adjusted by permitting control 
of rotation of respective controlled rotary bodies by 
respective controllers 12a to 12!. However, it is possible 
to provide the tension detectors 7a, 7d and 7f at the 
immediate upstream sides of respective first printing 
unit 2a and first and third tension rollers 6a and 6c of the 
printing portion 2, so that respective first printing unit 2a 
and first and third tension rollers 6a and 6c are control- 
led by the controllers 12a, 12d and 12f, 
[0025] On the other hand, in the shown embodiment, 
while the embodiment, for which the web W processed 
by punching process by the processing portion 3 and 
fie web W provided the transverse perforation in zigzag 
fashion by the holding portion 13, has been illustrated, it 
is possible to take up the web W at the downstream side 
of the processing portion 3 or in the alternative, other 
process may also be performed. 
[0026] According to the present invention , tensions of 



4 



7 



EP 0 914 944 A2 



8 



the web traveling through the impression cylinder of the 
printing portion and the processing units in the process- 
ing portion, can be easily and arbitrarily controlled at 
respective zones between respective un'rtslor establish- 
ing proper relationship. s 
EO0273 Also, according to the present invention, since 
the tension on the web W at respective zones between 
respective units in the printing portion and the process- 
ing portion, can be set arbitrarily, tensions between 
roller nips of respective units of the overall system can w 
be set at proper values even when a replacement of the 
impression cylinder is installed for variation of the longi- 
tudinal size or so forth. Therefore, unbalance of the ten- 
sion between the printing units 2a to 2c due to 
fluctuation of diameter of the impression cylinder will *s 
never be caused so that products having no registration 
error in printing and processing can be obtained from 
the beginning. 

[0028] Furthermore, according to the present inven- 
tion, the tension on the web W in the processing portion bo 
where the variation of tension can be easily caused due 
to slip of the tension roller, can be stabilized to improve 
precision in registration between the printing portion 2 
and the processing portion 3, or between respective 
processing units 3a, 3b in the processing portion 3. 25 
[0029] In addition, according to the present invention , 
since the tension on the web W in respective portion 
can be set freely and managed by numerical value, 
printing and processing can be performed at a tension 
adapted to the condition, such as web thickness, web 30 
width and so forth. Therefore, K is suitable for repeated 
order. 

Claims 

35 

1 * A tension control system for a web in a form printing 
press, including a printing portion and a processing 
portion, comprising: 

tension detectors located on the upstream side 40 
of an impression cylinder in said printing por- 
tion and upstream side of a tension roller in 
said processing portion, for detecting tension 
on said web; 

speed adjusting means provided at least in 45 
respective drive systems of said impression 
cylinder and said tension roller adjacent to 
respective said tension detectors, for adjusting 
respective rotation speeds of said impression 
cylinder and said tension roller on the basis of so 
output signals from controllers, to which 
detected values of respective tension detectors 
are fed back; 

tension setting devices associated with respec- 
tive said controllers; and ss 
said controller comparing said detected values 
from respective said tension detectors and set 
values from said tension setting devices and 



outputting said output signals for controlling 
rotation speeds of said impression cylinder and 
said tension roller for reducing compared val- 
ues to zero. 
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